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DETAILED ACTION 

1 . Claims 1-6 are pending. 

Drawings 

2. Figure 1 should be designated by a legend such as -Prior Art- because only 
that which is old is illustrated. See MPEP § 608.02(g). Corrected drawings in 
compliance with 37 CFR 1.121(d) are required in reply to the Office action to avoid 
abandonment of the application. The replacement sheet(s) should be labeled 
"Replacement Sheet" in the page header (as per 37 CFR 1 .84(c)) so as not to obstruct 
any portion of the drawing figures. If the changes are not accepted by the examiner, the 
applicant will be notified and informed of any required corrective action in the next Office 
action. The objection to the drawings will not be held in abeyance. 

3. The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(5) 
because they include the following reference character(s) not mentioned in the 
description: Fig. 4, character reference SP4. Corrected drawing sheets in compliance 
with 37 CFR 1 .121(d), or amendment to the specification to add the reference 
character(s) in the description in compliance with 37 CFR 1.121(b) are required in reply 
to the Office action to avoid abandonment of the application. Any amended replacement 
drawing sheet should include all of the figures appearing on the immediate prior version 
of the sheet, even if only one figure is being amended. Each drawing sheet submitted 
after the filing date of an application must be labeled in the top margin as either 
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"Replacement Sheet" or "New Sheet" pursuant to 37 CFR 1 .121(d). If the changes are 
not accepted by the examiner, the applicant will be notified and informed of any required 
corrective action in the next Office action. The objection to the drawings will not be held 
in abeyance. 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1 and 4 are rejected under 35 U.S.C. 102(b) as being anticipated by U.S. 
Patent No.: 6,204,988 (hereinafter Codilian). 

3. As per claim 1 , Codilian discloses an automatic gain adjustment device of a 
feedback control system that uses a phase difference between an output signal 
obtained from a controlled object and an input signal while controlling the object based 
on the input signal, the automatic gain adjustment device comprising 

phase shifting means connected to an input stage of the feedback control system 
for shifting a phase of the input signal (col. 2, lines 18-55), wherein 

a phase shift amount of the phase shifting means is set so that a frequency of the 
input signal to be supplied to a closed loop coincides with a crossover frequency at 
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which an open loop gain of the feedback control system becomes 0 db (col. 1 , lines 54- 
67, col. 2, lines 1-17 and col. 7, lines 24-30). 

4. As per claim 4, Codilian discloses an automatic gain adjustment method for a 
feedback control system that uses a phase difference between an output signal 
obtained from a controlled object and an input signal while controlling the object based 
on the input signal, the automatic gain adjustment method comprising the steps of: 

setting a phase shift amount so that a frequency of the input signal to be supplied 
to a closed loop coincides with a crossover frequency at which an open loop gain of the 
feedback control system becomes 0 dB (col. 1, lines 54-67, col. 2, lines 1-17 and col. 7, 
lines 24-30); and 

shifting a phase of the input signal based on the phase shift amount set in said 
step of setting (col. 2, lines 18-55). 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 2 and 5 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Codilian in view of U.S. Patent No.: 5,331,299 (hereinafter Smith). 
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7. As per claim 2, Codilian does not expressly teach the automatic gain adjustment 

device as set forth above comprising: 

a multiplier for multiplying the input signal and the output signal obtained from the 

controlled object; and 

an integrator for integrating product results of the multiplier, wherein 

the open loop gain is converged to 0 dB by adjusting a gain of the feedback 

control system based on a sign of an output value of the integrator. 

Smith teaches a multiplier for multiplying the input signal and the output signal 
obtained from the controlled object (col. 4, lines 54-57 and Fig. 1, element 38); and 

an integrator for integrating product results of the multiplier (col. 4, lines 64-67 
and Fig. 1, element 40), wherein 

the open loop gain is converged to 0 dB by adjusting a gain of the feedback 
control system based on a sign of an output value of the integrator (col. 2, lines 18-50, 
col. 4, lines 64-67 and Fig. 1, element 40). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time of the applicant's invention to modify the teaching of Codilian to include a 
multiplier for multiplying the input signal and the output signal obtained from the 
controlled object; and an integrator for integrating product results of the multiplier, 
wherein the open loop gain is converged to 0 dB by adjusting a gain of the feedback 
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control system based on a sign of an output value of the integrator for the advantage of 
reducing feedback of the DC component (col. 4, lines 67-69 and col. 5, lines 1-2). 

8. As per claim 5, Codilian does not expressly teach the automatic gain adjustment 
method as set forth above comprising the steps of: 

multiplying the input signal and the output signal obtained from the controlled 

object; 

integrating results. of the step of multiplying; and 

converging the open loop gain to 0 dB by adjusting a gain of the feedback control 
system based on a sign of an output value that has been integrated in the step of 
integrating. 

Smith teaches to multiplying the input signal and the output signal obtained from 
the controlled object (col.4, lines 54-57 and Fig. 1, element 38); 

integrating results of the step of multiplying (col. 4, lines 64-67 and Fig. 1, 
element 40); and 

converging the open loop gain to 0 dB by adjusting a gain of the feedback control 
system based on a sign of an output value that has been integrated in the step of 
integrating (col. 2, lines 18-50, col. 4, lines 64-67 and Fig. 1, element 40). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time of the applicant's invention to modify the teaching of Codilian to include 
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multiplying the input signal and the output signal obtained from the controlled object; 
integrating results of the step of multiplying; and converging the open loop gain to 0 dB 
by adjusting a gain of the feedback control system based on a sign of an output value 
that has been integrated in the step of integrating for the advantage of reducing 
feedback of the DC component (col. 4, lines 67-69 and col. 5, lines 1-2). 

9. Claims 3 and 6 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Codilian in view of U.S. Patent No.: 5,602,896 (hereinafter Diepstraten). 

10. As per claim 3, Codilian does not expressly teach the open loop gain is 
converged to 0 dB using a bisection method. 

Diepstraten teaches to the open loop gain is converged to 0 dB using a bisection 
method (col. 4, lines 57-62). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time of the applicants invention to modify the teaching of Diepstraten to include the 
open loop gain is converged to 0 dB using a bisection method for the advantage of 
using a small number of simple arithmetical operation to determine gain factors, which 
avoids the use of separate, complex control system for keeping the amplifies accurately 
adjusted to required absolute gain factors (col. 5, lines 18-23). 
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11. As per claim 6, Codilian does not expressly teach the open loop gain is 
converged to 0 dB using a bisection method. 

Diepstraten teaches to the open loop gain is converged to 0 dB using a bisection 
method (col. 4, lines 57-62). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time of the applicant's invention to modify the teaching of Diepstraten to include the 
open loop gain is converged to 0 dB using a bisection method for the advantage of 
using a small number of simple arithmetical operation to determine gain factors, which 
avoids the use of separate, complex control system for keeping the amplifies accurately 
adjusted to required absolute gain factors (col. 5, lines 18-23). 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

The following references are cited to further show the state of the art with respect 
to gain adjustment. 

U.S. Patent No.: 5,072,192 discloses a phase loop demodulator comprising a 
primary phase loop and a secondary loop, wherein the demodulator includes a circuit 
for detecting primary loop locking. 
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U.S. Patent No.: 5,448,203 discloses a negative-feedback amplifier and to an 
apparatus and method for controlling a phase of a demodulated signal. 

U.S. Patent No.: 6,144,261 discloses a Phase Locked Loop circuit (PPL) that 
includes a frequency difference memorizing portion. 

U.S. Patent No.: 6,072,654 discloses a method for adjusting the frequency 
response of a servo loop. 

Phase Shifter: A Nonlinear Circuit for Direct Measurement of Phase Margin in 
Feedback Control Systems discloses a phase shifter that accurately measures the 
phase margin of a linear system operating in a feedback control loop. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jennifer L. Norton whose telephone number is 571-272- 
3694. The examiner can normally be reached on 8:00 a.m. - 4:30 p.m.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Anthony Knight can be reached on 571-272-3687. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). „ 
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Supervisory Patent Examiner 
Art Unit 2121 



